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"^"^ (57) Abstract: 

PROBLEM TO BE SOLVED: To provide a method of manufacturing a ceramic 
laminate which is capable of remarkably restraining delamination or 
cracking from occurring at the side margin side of the ceramic laminate. 
SOLUTION: Two shape retaining conductor patterns 5 are formed between 
opposed end margin sides 3a of adjacent capacity forming conductor 
patterns 3 between the ceramic green sheets 1 of a mother laminate 9 



with a certain space from the end margin side 3a. Two shape retaining 
conductor patterns 7 are formed between the opposed side margin sides 3b 
at a prescribed space from them. The mother laminate 9 is cut off 
between the two shape retaining patterns 5 and 7 so as not to make ends 
of the shape retaining patterns 5 and 7 exposed on the end face of a 
laminated molded body 41. 
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CLAIMS 

[Claim(s) ] 
[Claim 1] 

the rectangle-like function to have the pair which counters among two or 
more insulating layers by which the laminating was carried out, the 



margin side side, and the side margin side side of the pair which 
counters — the function countered and formed through said insulating 
layer while coming to intervene in the conductor — a conductor — and 
the ceramic layered product possessing the laminating base exposed to 
the end face from which the margin side side differs by turns — it is 
the end side configuration maintenance which sets said end margin side 
side and predetermined spacing, and is not exposed to the end face of 
said laminating base between the end margin side side which has not been 
exposed to the end face of said laminating base, and the end face of 
said laminating base, while forming a conductor the side side 
configuration maintenance which sets said side margin side side and 
predetermined spacing between the side margin side side of said 
laminating base, and the side face of said laminating base, and is not 
exposed to it on the side face of said laminating base — the ceramic 
layered product characterized by coming to form a conductor. 
[Claim 2] 

The process which produces the parent layered product which sets and 
comes [ spacing / two or more predetermined ] to align in the functional 
conductor pattern of the shape of a rectangle which has the pair which 
counters among two or more ceramic green sheets by which the laminating 
was carried out, the margin side side, and the side margin side side of 
the pair which counters. It is the process of the ceramic layered 
product possessing the process which produces the laminate-molding 
object which cuts this parent layered product in the direction of a 
laminating by cutting width of face predetermined in a predetermined 
location, and the end margin side side of said functional conductor 
pattern exposes to a different end face by turns, 

Between the end margin side sides where the functional conductor pattern 
between the ceramic green sheets of said parent layered product which 
carries out proximal counters While the almost parallel end side [ two 
articles ] configuration maintenance conductor pattern which sets this 
end margin side side and predetermined spacing, and has spacing larger 
than said cutting width of face is formed Between the side margin side 
sides where the functional conductor pattern between said ceramic green 
sheets which carries out proximal counters The almost parallel side side 
[ two articles ] configuration maintenance conductor pattern which sets 
this side margin side side and predetermined spacing, and has spacing 
larger than said cutting width of face is formed. Said parent layered 
product and between said two-article side configuration maintenance 
conductor patterns and between said side side [ two articles ] 
configuration maintenance conductor patterns The process of the ceramic 



layered product characterized by being cut so that said end side 
configuration maintenance conductor pattern edge and said side side 
configuration maintenance conductor pattern edge may not be exposed to 
the front face of said laminate-molding object. 
[Claim 3] 

A parent layered product is the process of the ceramic layered product 
according to claim 2 characterized by to provide the process which 
prints conductive paste and forms a functional conductor pattern, a two- 
article side configuration maintenance conductor pattern, and a side 
side [ two articles ] configuration maintenance conductor pattern on the 
principal plane of a ceramic green sheet at coincidence, and the process 
which carries out two or more laminatings of the ceramic green sheet 
with which this functional conductor pattern, the side configuration 
maintenance conductor pattern, and the side side configuration 
maintenance conductor pattern were formed, and to be produced. 
[Claim 4] 

And the thickness of a side configuration maintenance conductor pattern 
and/or a side side configuration maintenance conductor pattern is the 
process of the ceramic layered product according to claim 2 or 3 
characterized by being thicker than the thickness of a functional 
conductor pattern. 
[Claim 5] 

And it is [ claim 2 characterized by satisfying l<tl/t2 <=2 when 
thickness of tl and a functional conductor pattern is set to t2 for the 
thickness of a side configuration maintenance conductor pattern and/or a 
side side configuration maintenance conductor pattern thru/or ] the 
process of a ceramic layered product given in any they are among 4. 
[Claim 6] 

It is [ claim 2 to which spacing between side side / two articles / 
configuration maintenance conductor patterns is characterized by being 
60 micrometers or more at spacing of a functional conductor pattern, and 
an end side configuration maintenance conductor pattern and a side side 
configuration maintenance conductor pattern, and the spacing list 
between two article side configuration maintenance conductor patterns 
thru/or ] the process of a ceramic layered product given in any they are 
among 5. 
[Claim 7] 

And a side configuration maintenance conductor pattern and a side side 
configuration maintenance conductor pattern are [ claim 2 characterized 
by having estranged thru/or ] the process of a ceramic layered product 
given in any they are among 6. 



[Claim 8] 

And it is [ claim 2 characterized by connecting a side configuration 
maintenance conductor pattern and a side side configuration maintenance 
conductor pattern, being annularly formed so that a functional conductor 
pattern may be surrounded, and some of said end side configuration 
maintenance conductor patterns and/or said side side configuration 
maintenance conductor patterns cutting and lacking thru/or ] the process 
of a ceramic layered product given in any they are among 6. 

[Translation done. ] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the ceramic layered product formed by a 
ceramic green sheet and a functional conductor pattern carrying out thin 
layer multilayering, and its process especially about a ceramic layered 
product and its process like a multilayer-interconnection substrate, a 
laminating mold electrostrictive actuator, a laminating mold 
piezoelectric transformer, and a stacked type ceramic condenser. 
[0002] 

[Description of the Prior Art] 

In recent years, in connection with a miniaturization and densif ication 
of electronic equipment, as for the stacked type ceramic condenser in 
which the conductor pattern was formed into the ceramic layered product, 
the formation of a small thin shape and high dimensional accuracy are 
searched for. 
[0003] 

As conventionally shown in drawing 8 , one side of the electrode pattern 



53 for capacity formation and margin side side 53a It exposes to the end 
face of the body 55 of a capacitor, and connects with the external 
electrode 57. Another side of the conductor pattern 53 for capacity 
formation and margin side side 53a it connects in the external electrode 
57 — not having — another side — and the stacked type ceramic 
condenser with which the dummy electrode 59 which sets margin side side 
53a and predetermined spacing, and is not exposed to the end face of the 
body 55 of a capacitor was formed is known (for example, patent 
reference 1 reference — ) . 
[0004] 

Conventionally a ceramic green sheet and the conductor pattern for 
capacity formation in a thin layer and the stacked type ceramic 
condenser multilayered and formed The level difference by the thickness 
of the conductor pattern for capacity formation accumulates between the 
part in which the conductor pattern for capacity formation is formed, 
and the part which is not formed. Although there was a problem of 
adhesion of the ceramic green sheets of a perimeter without the 
conductor pattern for capacity formation having become weak, and being 
easy to generate delamination and a crack Since the dummy electrode is 
formed in the part (and edge face-to-face of the body of a capacitor 
with which the margin side side and an external electrode are formed) in 
which the conductor pattern for capacity formation is not formed 
according to the above-mentioned patent reference 1, The level 
difference by the conductor pattern for capacity formation can be lost 
to some extent, and it is thought that generating of delamination or a 
crack can be controlled. 
[0005] 

[Patent reference 1] 
JP, 2002-260949, A 
[0006] 

[Problem (s) to be Solved by the Invention] 

However, in the stacked type ceramic condenser indicated by the above- 
mentioned patent reference 1, in the side margin section, the level 
difference by the thickness of the conductor pattern 53 for capacity 
formation accumulated, adhesion of the ceramic green sheets between the 
side margin side side of the conductor pattern 53 for capacity formation 
and the side face of the body 55 of a capacitor became weak, and there 
was a problem of being easy to generate delamination and a crack in the 
side face by the side of the side margin of the body 55 of a capacitor. 
The level difference accumulated, so that the number of laminatings of a 
ceramic green sheet increased especially, and there was a problem of 



being easy to generate delamination and a crack. 
[0007] 

This invention aims at offering the ceramic layered product which can 
control sharply generating of the delamination in the side face by the 
side of a side margin, or a crack, and its process. 
[0008] 

[Means for Solving the Problem] 

the rectangle-like function to have the pair which counters among two or 
more insulating layers to which the laminating of the ceramic layered 
product of this invention was carried out, the margin side side, and the 
side margin side side of the pair which counters — the function 
countered and formed through said insulating layer while coming to 
intervene in the conductor — a conductor — and the ceramic layered 
product possessing the laminating base exposed to the end face from 
which the margin side side differs by turns — it is 
the end side configuration maintenance which sets said end margin side 
side and predetermined spacing, and is not exposed to the end face of 
said laminating base between the end margin side side which has not been 
exposed to the end face of said laminating base, and the end face of 
said laminating base, while forming a conductor the side side 
configuration maintenance which sets said side margin side side and 
predetermined spacing between the side margin side side of said 
laminating base, and the side face of said laminating base, and is not 
exposed to it on the side face of said laminating base — it is 
characterized by coming to form a conductor. 
[0009] 

Such a ceramic layered product is the following, and is made and 
produced. The process of the ceramic layered product of this invention 
namely, among two or more ceramic green sheets by which the laminating 
was carried out The process which produces the parent layered product 
which sets and comes [ spacing / two or more predetermined ] to align in 
the functional conductor pattern of the shape of a rectangle which has 
the pair which counters, the margin side side, and the side margin side 
side of the pair which counters. It is the process of the ceramic 
layered product possessing the process which produces the laminate- 
molding object which cuts this parent layered product in the direction 
of a laminating by cutting width of face predetermined in a 
predetermined location, and the end margin side side of said functional 
conductor pattern exposes to a different end face by turns. 
Between the end margin side sides where the functional conductor pattern 
between the ceramic green sheets of said parent layered product which 



carries out proximal counters While the almost parallel end side [ two 
articles ] configuration maintenance conductor pattern which sets this 
end margin side side and predetermined spacing, and has spacing larger 
than said cutting width of face is formed Between the side margin side 
sides where the functional conductor pattern between said ceramic green 
sheets which carries out proximal counters The almost parallel side side 
[ two articles ] configuration maintenance conductor pattern which sets 
this side margin side side and predetermined spacing, and has spacing 
larger than said cutting width of face is formed. Said parent layered 
product and between said two-article side configuration maintenance 
conductor patterns and between said side side [ two articles ] 
configuration maintenance conductor patterns It is characterized by 
being cut so that said end side configuration maintenance conductor 
pattern edge and said side side configuration maintenance conductor 
pattern edge may not be exposed to the front face of said laminate- 
molding object. 
[0010] 

In the process of such a ceramic layered product, it not only forms an 
end side configuration maintenance conductor pattern between the end 
margin side sides of the functional conductor pattern which carries out 
proximal, but Since the side side configuration maintenance conductor 
pattern is formed also between the side margin side sides where the 
functional conductor pattern which carries out proximal counters. 
Accumulation of the level difference by the thickness of the side margin 
side side can be controlled, and generating of the delamination in the 
side face by the side of the side margin of the calcinated ceramic 
layered product (for example, body of a capacitor) or a crack can be 
controlled sharply. 
[0011] 

Moreover, in this process, since a parent layered product is cut between 
two-article side configuration maintenance conductor patterns and 

between side side [ two articles ] configuration maintenance conductor 
patterns, it cannot expose to the front face of a laminate-molding 
object, but a side configuration maintenance conductor pattern edge and 
a side side configuration maintenance conductor pattern edge can form 
the high insulating margin section, and can raise the dependability of a 
ceramic layered product. In addition, in this invention, the side of the 
functional conductor pattern with which the side of the functional 
conductor pattern with which the margin side side is formed in the end- 
face side of the laminating base with which an external electrode is 
formed, and the side margin side side are formed in the side-face side 



of the laminating base with which an external electrode is not formed is 
said. 

[0012] 

Moreover, the process of the ceramic layered product of this invention 
is characterized by for a parent layered product possessing the process 
which prints conductive paste on the principal plane of a ceramic green 
sheet, and forms a functional conductor pattern, a two-article side 
configuration maintenance conductor pattern, and a side side [ two 
articles ] configuration maintenance conductor pattern at coincidence, 
and the process which carries out two or more laminatings of the ceramic 
green sheet with which this functional conductor pattern, the side 
configuration maintenance conductor pattern, and the side side 
configuration maintenance conductor pattern were formed, and being 
produced. 
[0013] 

In the process of such a ceramic layered product, since an end side 
configuration maintenance conductor pattern and a side side 
configuration maintenance conductor pattern (it may be called a 
configuration maintenance pattern including both below) can be formed 
with conductive paste between these functional conductor patterns at 
formation and coincidence of a functional conductor pattern, manufacture 
becomes easy. 
[0014] 

Moreover, although pressurization of a parent layered product is 
performed in order to improve the adhesion of a ceramic green sheet 
after carrying out two or more layer laminating of the ceramic green 
sheet with which the functional conductor pattern and the configuration 
maintenance pattern were formed generally and forming a parent layered 
product In that case, an up-and-down ceramic green sheet Between a 
functional conductor pattern and configuration maintenance patterns. 
Since it enters between two-article side configuration maintenance 
conductor patterns and between side side [ two articles ] configuration 
maintenance conductor patterns and an insulating layer is formed, the 
margin section can be easily formed in the perimeter of a ceramic 
layered product, and short-circuit can be controlled. 
[0015] 

Moreover, even if platemaking was extended to the boundary region with 
the printing pressure at the time of printing and the location gap at 
the time of printing arose while being able to perform presswork of a 
functional conductor pattern and a configuration maintenance pattern at 
one process since the configuration maintenance pattern was formed in 



coincidence using the same platemaking as a functional conductor pattern, 
a functional conductor pattern and a configuration maintenance pattern 
can be formed with high precision, where a configuration and spacing are 
held. 
[0016] 

For this reason, riding raising of the ceramic pattern to the functional 
conductor pattern top by the location gap with the functional conductor 
pattern and ceramic pattern which are generated when forming a 
functional conductor pattern and the configuration maintenance pattern 
which consists of a ceramic pattern at two processes like the process of 
the conventional ceramic layered product can be controlled, and 
accumulation of the thickness of the functional conductor pattern and 
ceramic pattern in a parent layered product can be suppressed. 
[0017] 

Furthermore, the process of the ceramic layered product of this 
invention is characterized by the thickness of an end side configuration 
maintenance conductor pattern and/or a side side configuration 
maintenance conductor pattern being thicker than the thickness of a 
functional conductor pattern. 
[0018] 

In this invention, by forming the thickness of a configuration 
maintenance pattern more thickly than a functional conductor pattern 
From the ability only of a configuration maintenance pattern to be made 
to contact, the adsorption side of the adsorption head used at the time 

of a laminating A functional conductor pattern is not pressurized by a 
configuration maintenance pattern and coincidence from the initial stage 
of pressurization, at i. e. , the time of low voltage. Only a 
configuration maintenance pattern from a functional conductor pattern 
being pressurized after a configuration maintenance pattern is 
pressurized previously The formation and deformation of **** by the 
adsorption head of a functional conductor pattern are controlled. It is 
lost that a functional conductor pattern extends even to the field to 
which the functional conductor pattern for a suction pore of an 
adsorption head should be insulated a projection and essentially, and 
the poor insulation of a ceramic layered product and short-circuit can 
be suppressed. 
[0019] 

Moreover, the process of the ceramic layered product of this invention 

is characterized by satisfying l<tl/t2 <=2, when thickness of tl and a 
functional conductor pattern is set to t2 for the thickness of an end 
side configuration maintenance conductor pattern and/or a side side 



configuration maintenance conductor pattern. 
[0020] 

By making tl-/t2 ratio into such range, thickness dispersion of the 
ceramic layered product by the superfluous thickness of a configuration 
maintenance pattern is reduced, and delamination can be controlled 
further. 
[0021] 

The process of the ceramic layered product of this invention is 
characterized by spacing between said side side [ two articles ] 
configuration maintenance conductor patterns being 60 micrometers or 
more at spacing of a functional conductor pattern, and an end side 
configuration maintenance conductor pattern and a side side 
configuration maintenance conductor pattern, and the spacing list 
between said two-article side configuration maintenance conductor 
patterns. 
[0022] 

Thus, in spacing of a functional conductor pattern and a configuration 
maintenance pattern, and the spacing list between two-article side 
configuration maintenance conductor patterns, if spacing between side 
side [ two articles ] configuration maintenance conductor patterns is 60 
micrometers or more Though a laminating gap and a cutting gap of a 
ceramic green sheet arose, while the electric insulation of a functional 
conductor pattern and a configuration maintenance pattern is 
maintainable Even if a pressure joins a configuration maintenance 
pattern alternatively, restoration of a ceramic green sheet ingredient 
is ensured between a functional conductor pattern and a configuration 
maintenance pattern and between the configuration maintenance patterns 
of two articles. 
[0023] 

Moreover, the process of the ceramic layered product of this invention 
is characterized by having estranged the end side configuration 
maintenance conductor pattern and the side side configuration 
maintenance conductor pattern, the space which is between ceramic green 
sheets and is formed with a configuration maintenance pattern and a 
functional conductor pattern in the process of such a ceramic layered 
product — and alienation with a side configuration maintenance 
conductor pattern and a side side configuration maintenance conductor 
pattern — open for free passage [ with the exterior ] through a part — 
^^^^^^^H^ — this alienation — the air in a parent layered product can 
fully be removed through a part ( degassing ) , and the crack and 
delamination after baking can be controlled . 



[0024] 

Moreover, an end side configuration maintenance conductor pattern and a 
side side configuration maintenance conductor pattern are connected, it 
is annularly formed so that a functional conductor pattern may be 
surrounded, and it is characterized by some of said end side 
configuration maintenance conductor patterns and/or said side side 
configuration maintenance conductor patterns cutting and lacking, also 
by the process of such a ceramic layered product , it be between ceramic 
green sheets , the space form with a configuration maintenance pattern 
and a functional conductor pattern will be open for free passage with 
the exterior through the notching section of a configuration maintenance 
pattern , the air in a parent layered product can fully be remove 
through this notching section ( degassing ) , and the crack and 
delamination after baking can be control . 
[0025] 

[Embodiment of the Invention] 

The process of the ceramic layered product of this invention is applied 
to the stacked type ceramic condenser which is one of the electronic 
parts. 
[0026] 

First, on the carrier film 2, a ceramic slurry is applied and the 
ceramic green sheet 1 which constitutes a stacked type ceramic condenser 
is formed, as shown in drawing 1 (a). 

[0027] 

Next, while setting the rectangle-like conductor pattern 3 for capacity 
formation (functional conductor pattern), and more than one's aligning 
and forming predetermined spacing by plane view as are shown in drawing 
1 (b), and conductive paste is printed on the one side principal plane 
of this ceramic green sheet 1 and it is shown in drawing 2 , among these 
conductor patterns 3 for capacity formation, it estranges with these 
conductor patterns 3 for capacity formation, and the configuration 
maintenance patterns 5 and 7 are formed with conductive paste at 
coincidence. 
[0028] 

That is, as shown in drawing 2 , on the other hand, the conductor 
pattern 3 for capacity formation of the shape of a rectangle of the 
ceramic green sheet 1 which printed conductive paste to the principal 
plane side, and was formed sets the predetermined spacing LI, more than 

one align, it is formed, and these conductor patterns 3 for capacity 
formation have the pair which counters, margin side side 3a, and side 
margin side side 3b of the pair which counters. In addition, although 



spacing between end margin side side 3a which the conductor pattern 3 
for capacity formation which carries out proximal counters, and spacing 
between side margin side side 3b which the conductor pattern 3 for 
capacity formation which carries out proximal counters were made into 
the same spacing LI in drawing 2 , it is not necessary to necessarily 
consider as the same spacing. 
[0029] 

And among end margin side side 3a which the conductor pattern 3 for 

capacity formation which carries out proximal counters Set this end 
margin side side 3a and the predetermined spacing L2, and the end side 
[ two articles ] configuration maintenance conductor pattern 5 is formed. 
Among side margin side side 3b which the conductor pattern 3 for 
capacity formation which carries out proximal counters, this side margin 
side side 3b and the predetermined spacing L3 are set, and the side side 
[ two articles ] configuration maintenance conductor pattern 7 is formed. 
The end side [ two articles ] configuration maintenance conductor 
pattern 5 is formed almost in parallel, and margin side side 3a is 
formed almost in parallel, the side side [ two articles ] configuration 
maintenance conductor pattern 7 is formed almost in parallel, and side 
margin side side 3b is formed almost in parallel. 
[0030] 

The spacing L4 of the two-article side configuration maintenance 
conductor pattern 5 and the spacing L5 of the side side [ two articles ] 

configuration maintenance conductor pattern 7 are formed more widely 
than the cutting width of face at the time of cutting the parent layered 
product mentioned later. 
[0031] 

On the other hand, it is supposed that the die length of the end side 
configuration maintenance conductor pattern 5 is the same as the die 
length of the conductor pattern for capacity formation and margin side 
side 3a, and the die length of the side side configuration maintenance 
conductor pattern 7 is made the same as that of the die length of side 
margin side side 3b of the conductor pattern for capacity formation. In 
addition, the die length of the end side configuration maintenance 
conductor pattern 5 does not have to presuppose that it is the same as 
that of the die length of the conductor pattern for capacity formation, 
and margin side side 3a, and does not have to make the die length of the 
side side configuration maintenance conductor pattern 7 the same as that 
of the die length of side margin side side 3b of the conductor pattern 
for capacity formation. 
[0032] 



And margin side side 3a, the end side configuration maintenance 
conductor pattern 5, and side margin side side 3b and the side side 
configuration maintenance conductor pattern 7 set spacing L2 and L3, and 
are formed, and it is [ spacing L2 and L3 ] desirable that it is 60 
micrometers or more. Even if a printing gap of the conductor pattern 3 
for capacity formation and the configuration maintenance patterns 5 and 
7, a laminating gap, and the gap at the time of cutting arise by this, 
while the electric insulation of the conductor pattern 3 for capacity 
formation and the configuration maintenance patterns 5 and 7 is 
maintainable Even if a pressure joins the configuration maintenance 
patterns 5 and 7 alternatively, restoration of ceramic green sheet 1 
ingredient is ensured between the conductor pattern 3 for capacity 
formation, and the configuration maintenance patterns 5 and 7, and the 
margin section by which electric insulation was carried out to the 
perimeter of a ceramic layered product can be secured. For this reason, 
L2 and especially L3 have desirable 80-150 micrometers 70-200 
micrometers. 
[0033] 

Moreover, although the spacing L4 and L5 of the side side [ two 
articles ] configuration maintenance conductor pattern 7 is formed 
between the two-article side configuration maintenance conductor 
patterns 5 more widely than cutting width of face as described above 
Also in these spacing L4 and L5, 70-300 micrometers and further 80-150 
micrometers are especially desirable 60 micrometers or more from the 
point of securing the margin section by which restoration of ceramic 
green sheet 1 ingredient could be ensured, and electric insulation was 
carried out to the perimeter of a ceramic layered product. 
[0034] 

Thus, it has spacing L2 and L3 between the conductor pattern 3 for 
capacity formation, and the configuration maintenance patterns 5 and 7. 
Since the side configuration maintenance conductor pattern 5 and the 

side side configuration maintenance conductor pattern 7 estrange and are 
formed, although it has spacing L4 and L5 between the configuration 
maintenance pattern 5 of two articles, and 7 and. Even if it forms the 
configuration maintenance patterns 5 and 7 which consist of the metal 
component for canceling the level difference resulting from the 
thickness of this conductor pattern 3 for capacity formation between the 
conductor patterns 3 for capacity formation the air which the temporary 
laminating was carried out and has been saved between the ceramic green 
sheets 1 when multilayering the ceramic green sheet 1 in which the 
conductor pattern 3 for capacity formation and the configuration 



maintenance patterns 5 and 7 were formed and forming a ceramic layered 
product — alienation — it can deaerate effectively at the time of 
pressurization from a part. 
[0035] 

In addition, the end side configuration maintenance conductor pattern 5 
and the side side configuration maintenance conductor pattern 7 are 
connected, it is annularly formed so that the conductor pattern 3 for 
capacity formation may be surrounded, and even if it is the case where 
some of side configuration maintenance conductor patterns 5 and/or side 
side configuration maintenance conductor patterns 7 cut and lack, 
degassing can fully be performed from this notching section. 
[0036] 

Moreover, as shown in drawing 3 , as for the edge of the conductor 
pattern 3 for capacity formation formed as mentioned above, and the 
configuration maintenance patterns 5 and 7, it is desirable to have the 
inclined plane 8 to the principal plane of the ceramic green sheet 1, 
and, as for the include angle theta 2 of the inclination, it is 
desirable that it is the range of 0. 5 degrees - 40 degrees. Since it 
says that rapid flasking of conductor patterns 3 and 5 and the ceramic 
green sheet 1 of a between [ seven ] is controlled, and rapid 
deformation of a ceramic layered product is suppressed when laminating 
pressurization is carried out especially, an include angle theta 2 has 2 
degrees - more more desirable still 10 degrees 1 degree - 20 degrees. 
[0037] 

This include angle theta 2 can measure in simple the conductor pattern 3 
for capacity formation and the configuration maintenance patterns 5 and 
7 which were formed on the ceramic green sheet 1 using a sensing-pin 
type surface roughness meter. Moreover, it can measure by carrying out 
cross-section observation to a detail using a scanning electron 
microscope. 
[0038] 

Moreover, as for the thickness of the configuration maintenance patterns 
5 and 7 formed of the process of the ceramic layered product of this 
invention, becoming size is more desirable than the thickness of the 
conductor pattern 3 for capacity formation. That is, although the 
relation of tl>t2 is satisfied when thickness of tl and the conductor 
pattern 3 for capacity formation is set to t2 for the thickness of the 
configuration maintenance patterns 5 and 7, it is desirable that it is 
l<tl/t2 <=2, and it is more more desirable still that it is 1.05-1.2 
from the point that the delamination of a ceramic layered product and 
short-circuit of a conductor can be prevented especially. 



[0039] 

Here, as shown in drawing 4 , in this invention, by forming more highly 
than the height of the conductor pattern 3 for capacity formation the 
height of the configuration maintenance patterns 5 and 7 on the ceramic 
green sheet 1, only the configuration maintenance patterns 5 and 7 can 
be contacted, it can stick to the adsorption head 20 used in case the 
laminating of the ceramic green sheet 1 is carried out, and, for this 
reason, deformation of the conductor pattern 3 for capacity formation by 
the adsorption head 20 can be prevented. 
[0040] 

That is, since the laminating of the conductor pattern 3 for capacity 
formation is carried out so that the adsorption side 21 of the 
adsorption head 20 may not be contacted, the formation and deformation 
of of the conductor pattern 3 for capacity formation by the 

adsorption and pressurization in this process are prevented. 
[0041] 

In addition, in this invention, it is desirable to be referred to as 
1. 05<t l/t2<l. 2, it becomes few [ the thickness differences between the 
configuration maintenance patterns 5 and 7 and the conductor pattern 3 
for capacity formation ], and the effect of a fall of the adsorption 
power in a laminating process can be disregarded. Furthermore, since the 
thickness differences between the configuration maintenance patterns 5 
and 7 and the conductor pattern 3 for capacity formation are few, the 
fall of the adsorption power in a laminating process can also be lost. 
[0042] 

Here, as shown in drawing 5 , as a screen 31 for printing used by this 
process, what made the opening of the configuration maintenance 
conductor pattern section 33 larger than the opening of the conductor 
pattern section 35 for capacity formation is used. That is, the screen 
31 for printing which made the opening of the conductor pattern section 
35 for capacity formation smaller than the opening of the configuration 
maintenance pattern section 33 by plating etc. is used suitably. 
[0043] 

That is, even if it prints the configuration maintenance patterns 5 and 
7 and the conductor pattern 3 for capacity formation to coincidence by 
using what changed the opening of the screen 31 for printing as 
mentioned above with the corresponding pattern, the pattern with which 
thickness differs can be formed easily. 
[0044] 

In order to form the part where opening differs into the same screen in 
such a screen 31 for printing, it can form by plating in the conductor 



pattern section 35 for capacity formation, where a mask is given to the 
configuration maintenance conductor pattern section 33. In addition, 

between the conductor pattern section 35 for capacity formation, and the 
configuration maintenance conductor pattern section 33, the resist 
section 36 which conductive paste does not penetrate at the time of 
printing is formed. 
[0045] 

Moreover, although thickness of the end side configuration maintenance 
conductor pattern 5 and the side side configuration maintenance 
conductor pattern 7 was made thicker than the conductor pattern 3 for 
capacity formation, either the side configuration maintenance conductor 
pattern 5 or the side side configuration maintenance conductor pattern 7 
may be thickened. 
[0046] 

Next, as shown in drawing 1 (c), two or more laminatings of the ceramic 
green sheet 1 with which the conductor pattern 3 for capacity formation 

and the configuration maintenance patterns 5 and 7 were formed are 
carried out, and the parent layered product 9 is formed. In this parent 
layered product 9, end margin side side 3a of the conductor pattern 3 
for capacity formation countered and formed through the ceramic green 
sheet 1 shifts, and is formed. 
[0047] 

The parent layered product 9 is attracted from the suction hole 22 of 

the adsorption head 20 by attracting air by actuation of a vacuum pump 
(not shown) in the ceramic green sheet 1 with which the conductor 
patterns 3, 5, and 7 formed on the carrier film 2 were formed, and makes 
the configuration maintenance patterns 5 and 7 of the ceramic green 
sheet 1 specifically stick to the adsorption side 21 of the adsorption 
head 20, as shown in drawing 6 . 
[0048] 

Next, the ceramic green sheet 1 to which it stuck by the adsorption head 
20 is laid in susceptor 23 top face, and it pressurizes on the 
adsorption side 21 of the adsorption head 20, and the susceptor 23 top 
face. And by repeating and carrying out these processes, the laminating 
of two or more ceramic green sheets 1 is carried out, and the parent 
layered product 9 is formed. 
[0049] 

That is, since the carrier film 2 which is supporting it from the 
ceramic green sheet 1 is exfoliated when carrying out the laminating of 
the ceramic green sheet 1 with which the conductor pattern 3 for 
capacity formation and the configuration maintenance patterns 5 and 7 



were formed, conductor pattern 3 for capacity formation and 
configuration maintenance conductor pattern 5, and 7 side is made to 
stick to the adsorption head 20 at such a laminating process. 
[0050] 

Then, degassing is performed, carrying out pressurization heating of the 
parent layered product 9. Degassing of the parent layered product 9 is 
in the condition heated to the temperature which the parent layered 
product 9 softens to some extent, raises the degree of vacuum of in 
which the parent layered product was held while pressurizing the parent 
layered product 9, and is performed by removing the air which exists in 
the parent layered product 9. 
[0051] 

In addition, besides using the ceramic green sheet 1 which exfoliated 
the carrier film 2 as mentioned above in this invention, where a carrier 
film is attached, as the 2nd page of a carrier film turns up, it carries 
out the laminating of the ceramic green sheet 1 in which a conductor 

pattern 3 and the configuration maintenance patterns 5 and 7 were formed 
to it, behind a laminating, the process which exfoliates this carrier 
film 2 may be repeated, and the parent layered product 9 may be formed. 
[0052] 

Next, as shown in drawing 1 (d) and (d'), between the two-article side 
configuration maintenance conductor patterns 5 and between the side side 
[ two articles ] configuration maintenance conductor patterns 7 are cut 

for this parent layered product 9 by predetermined cutting width of face 
in the direction of a laminating, and the ceramic laminate-molding 
object 41 is formed. Side margin 10a and end margin 10b which were 
formed around the conductor pattern 3 for capacity formation formed in 
the interior by filling up with the ceramic green sheet 1 are formed in 
this ceramic laminate-molding object 41. 
[0053] 

Moreover, as shown in the ceramic laminate-molding object 41 at drawing 

7 (a) and (b), while end margin side side 3a of the conductor pattern 3 
for capacity formation is exposed to the side face which counters by 
turns, the end side configuration maintenance conductor pattern 5 and 
the side side configuration maintenance conductor pattern 7 are laid 
underground on the production of the conductor pattern 3 for capacity 
formation. 
[0054] 

Then, this ceramic laminate-molding object is calcinated on the bottom 
of a predetermined ambient atmosphere, and temperature conditions, a 
ceramic layered product body (laminating base) is formed, and the 



stacked type ceramic condenser which is an example of a ceramic layered 
product is further formed by forming an external electrode in the edge 
of this ceramic layered product body. 

[0055] 

In the process of the ceramic layered product of this invention, the 
ceramic green sheet 1 is performed using a sheet forming method using 
the carrier film 2. As for the thickness of this ceramic green sheet 1, 
it is desirable especially from the reason of small and large-capacity- 
izing that it is 1-4 micrometers 5 micrometers or less. 
[0056] 

Moreover, that with which the ceramic slurry mixed for example, ceramic 
powder, the binder, and the solvent in which this binder is dissolved is 
used suitably. 
[0057] 

Specifically as a ceramic ingredient, the ceramic powder which uses 
BaTiOS as a principal component is suitably used from the reason of a 
high dielectric constant. Moreover, glass powder may be added. 

[0058] 

Next, on this produced ceramic green sheet 1, conductive paste is 
printed by approaches, such as screen-stencil and gravure, and the 
conductor pattern 3 for capacity formation and the configuration 
maintenance patterns 5 and 7 are formed at coincidence. This conductive 
paste contains the organic solvent which consists of mixture of metal 
particles, and aliphatic hydrocarbon and higher alcohol, the organic 
binder which consists of ethyl cellulose of fusibility to this organic 
solvent, and the organic binder which turns into this organic solvent 
from the epoxy resin of difficulty solubility. 
[0059] 

Moreover, the viscosity of this conductive paste can rationalize and 
control the metal powder, the binder, solvent, and dispersant in this 
conductive paste, and can give thixotropy to conductive paste by this. 

that is, as viscosity of conductive paste for forming the conductor 
pattern 3 for capacity formation and the configuration maintenance 
patterns 5 and 7 of this invention When eta 1 and a shear rate set 
viscosity of said conductive paste [ in / for the viscosity of the 
conductive paste in shear-rate 0. Ols-1 / lOOs-1 ] to eta 2, etal/eta2> 
Firmness can be raised without it being desirable that it is 5 and 
conductor patterns 3, 5, and 7 spreading especially. Since it says that 
the predetermined spacing L2 and L3 is set, and the configuration 
maintenance patterns 5 and 7 can be formed with high precision between 
the conductor patterns 3 for capacity formation, as for etal/eta2, in 



the range of the above-mentioned shear rate, it is desirable as a 
viscosity property of conductive paste that it is in the range of 10-50. 
[0060] 

Moreover, as metal particles contained during a conductive paste, a 
base-metal particle with a mean particle diameter of 0. 05-0. 5 
micrometers is used. The point which has nickel, Co, and Cu and is in 
agreement with the burning temperature of an insulator with a metaled 
common burning temperature as a base metal, and the point that cost is 
cheap to nickel is desirable. The alloy which consists of these metals 
advantageous to oxidation resistance can also be used. 
[0061] 

Moreover, in order to raise smooth nature with formation of the uniform 
particle diameter of the conductor pattern 3 for capacity formation, the 
particle size of ceramic powder has 0. 15-0. 3 micrometers desirable [ it 
is desirable to mix and use ceramic powder detailed in order to suppress 
the degree of sintering of conductor patterns 3, 5, and 7 in addition to 
metal powder for conductive paste as solid content, and ]. 
[0062] 

And as for the thickness of the conductor pattern 3 for capacity 
formation formed using such conductive paste, it is especially desirable 
from the point of small [ of a capacitor ], and high-reliability-izing 
that it is 1 micrometer or less 2 micrometers or less. 
[0063] 

In addition, as for this invention, also in the process of the ceramic 
layered product which repeats the process which forms the conductor 
pattern for capacity formation, and a configuration maintenance pattern 
on the principal plane of a ceramic green sheet, carries out the 
laminating of the ceramic green sheet on this, and forms the conductor 
pattern for capacity formation, and a configuration maintenance pattern 
on this green sheet, it is needless to say that it can use effectively. 
[0064] 

moreover — although the above-mentioned gestalt explained the stacked 
type ceramic condenser — this invention — between ceramic green sheets 
— a function — a conductor can be suitably used also in the 
intervening multilayer-interconnection substrate, a laminating mold 
electrostrictive actuator, a laminating mold piezoelectric transformer, 
etc. 
[0065] 
[Example] 

The stacked type ceramic condenser which is one of the ceramic layered 
products was produced as follows. 



[0066] 

After mixing the ceramic component, binder, and solvent which mixed 
sintering acid to BaTiOS powder at a predetermined rate and preparing a 
ceramic slurry, the ceramic green sheet was formed so that the slurry 
cast method might be used and it might become the average thickness of 2 
micrometers on a carrier film. 
[0067] 

It mixed and conductive paste prepared nickel powder with a mean 
particle diameter of 0. 2 micrometers, the binder, and the solvent so 
that it might become a predetermined rate. In addition, etal/eta2 when 
eta 1 and a shear rate set viscosity of conductive paste [ in / for the 
viscosity of the conductive paste in shear-rate 0. Ols-1 / lOOs-1 ] to 
eta 2 as viscosity of conductive paste were set to 10-50. 
[0068] 

Next, the conductive paste described above on the principal plane of the 
obtained ceramic green sheet using the screen for printing of 150mm 
angle with which the opening of this invention differs was printed, and 
coincidence was made to form and dry rectangle-like the conductor 
pattern for capacity formation and a configuration maintenance pattern 
as shown in drawing 2 . At this time, the thickness of the conductor 
pattern for capacity formation and the thickness of a configuration 
maintenance pattern were adjusted so that it might become the thickness 
of Table 1. Moreover, the include angle theta 2 which the inclined plane 
of the edge of a configuration maintenance pattern and the conductor 
pattern for capacity formation makes was formed so that it might become 
the desired include angle theta 2 by the viscosity control of conductive 
paste. 
[0069] 

The thickness t2 of the conductor pattern for capacity formation and the 
thickness tl of a configuration maintenance pattern, and spacing L2 and 
L3 of the conductor pattern for capacity formation and a configuration 

maintenance pattern were made into the value shown in the design top 
table 1 at that time. In addition, spacing between the side margin side 
sides of the conductor pattern for capacity formation which carries out 
proximal, and spacing between the margin side sides were made into the 
same spacing LI, and spacing LI was set to 800 micrometers. 
[0070] 

In addition, thickness of an end side configuration maintenance 
conductor pattern and a side side configuration maintenance conductor 
pattern was made into the same thickness tl. The thickness tl of a 
configuration maintenance pattern used and evaluated the non-contact 



type surface roughness meter (laser displacement gage) in the thickness 
t2 of the conductor pattern for capacity formation, and a list, tl and 
t2 were taken as the place of the maximum thickness of each pattern. 
Furthermore, the spacing L4 of a two-article side configuration 
maintenance conductor pattern and spacing L5 of a side side [ two 
articles ] configuration maintenance conductor pattern were set to 100 
micrometers, and it considered as the same spacing. 
[0071] 

Next, the laminating location was shifted by turns and carried out the 
300 layer laminating, the ten sheet each laminating of the ceramic green 
sheet with which the conductor pattern for capacity formation and the 
configuration maintenance pattern are not formed up and down was carried 
out in the direction of an end face of the conductor pattern for 
capacity formation by which the ceramic green sheet with which the 
conductor pattern for capacity formation and the configuration 
maintenance pattern were formed is connected with an external electrode 
and which counters, the 1st pressurization press carried out to it, and 
the parent layered product formed in it further. 
[0072] 

The parent layered product produced on this condition is in the 
condition of not being completely stuck to the ceramic green sheet, and 
slight space was formed in the part surrounded with the conductor 
pattern for capacity formation, a configuration maintenance pattern, and 
a green sheet. 
[0073] 

Next, while deaerating the air in a parent layered product by raising 
the degree of vacuum of in which the parent layered product is held 
in this parent layered product while performing the 2nd laminating press 
by the temperature of 100 degrees C, and pressure 40MPa, the ceramic 
green sheet which applied the conductor pattern for capacity formation 
was stuck. 
[0074] 

Next, dicing was performed, between two-article side configuration 
maintenance conductor patterns and between side side [ two articles ] 
configuration maintenance conductor patterns were cut in the shape of a 
grid, and the ceramic layered product Plastic solid as shown in drawing 
7 was acquired. The end of the conductor pattern for capacity formation 
was exposed to the both-ends side of this ceramic layered product 
Plastic solid by turns. 
[0075] 

Next, this ceramic layered product Plastic solid was calcinated at 1250 



degrees C for 2 hours after deBAI processing and among hydrogen / 
nitrogen-gas-atmosphere mind, reoxidation processing of 4 hours was 
performed at 900 degrees C in a further predetermined nitrogen-gas- 
atmosphere mind, and the ceramic layered product was obtained. Cu paste 
could be burned on the end face of a ceramic sintered compact at 900 
degrees C after baking, nickel/Sn plating was performed further, and the 
external electrode linked to an inner conductor was formed. 
[0076] 

About evaluation, the include angle theta 2 of the inclination to the 
principal plane of the ceramic green sheet of these pattern edge was 
first measured with the laser displacement gage in the thickness of the 
conductor pattern for capacity formation immediately after printing, and 
a configuration maintenance pattern, and a list. 
[0077] 

Moreover, the dimensional change between the side margin side sides of 
the conductor pattern for capacity formation immediately after printing 
and after a laminating was investigated, and the reduction of area was 
measured. In this case, the measuring microscope was used for the 
dimension immediately after printing after printing, and behind the 
laminating also measured this using the measuring microscope about the 
conductor pattern for capacity formation exposed to the cross section 
which cut the layered product. The reduction of area of the conductor 
pattern for capacity formation **(ed) and asked for the distance change 
between the side margin side sides immediately after printing and after 
a laminating in the distance between the side margin side sides 
immediately after printing. 
[0078] 

Next, about 300 stacked type ceramic condensers after baking, it ground 
from the end face and a side face, respectively, and the incidence rate 
of the delamination of the inner conductor periphery section was 
evaluated. 

Moreover, the incidence rate of delamination was evaluated as a rate of 
DERAMI also about what was immersed in the 300-degree C solder tub for 1 
second, and performed the heat-resistant impact test about the sample of 
the same number. 
[0079] 

Moreover, it evaluated each the rate (insulation resistance >105ohm is a 
standard) of short about 300 stacked type ceramic condensers after 
baking. It evaluated [ rate / of short ] also about the elevated- 
temperature load test (they are impression and 1000-hour neglect in one 
twice electrical potential difference [ 150 degrees C and ] of rated 



voltage) back. These results were indicated to Table 1. 

[0080] 
[Table l] 
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[0081] 

From the result of this table 1, when it was sample No. 17 of the example 
of a comparison in which the side side configuration maintenance 
conductor pattern is not formed, the adhesion of the green sheet in the 
side margin section was low, and the defects in a heat-resistant impact 
test and an elevated-temperature load test increased in number. 
[0082] 

On the other hand, in this invention, since the side side configuration 
maintenance conductor pattern is formed, after baking is known by that 
there is almost neither after a heat-resistant impact test and an 
elevated-temperature load test nor a defect. 
[0083] 

Moreover, in sample No. 2-16 which made thicker than the thickness t2 of 
the conductor pattern for capacity formation thickness tl of the 

configuration maintenance pattern formed on the ceramic green sheet, 
while being able to abolish deformation of the conductor pattern for 
capacity formation after a laminating and being able to suppress the 
delamination after baking and a heat-resistant impact test, the rate of 
short after baking and an elevated-temperature load test has been 
reduced. Moreover, in sample No. 2-6 which set the tl-/t2 ratio to 1.01-2, 
and 8-16, delamination after a heat-resistant impact test was completed 
to 3% or less. 
[0084] 

Moreover, in sample No. 3-5 which set the tl-/t2 ratio to 1.05-1.2, and 
set spacing L2 and L3 of the conductor pattern for capacity formation, 
and a configuration maintenance pattern to 60 micrometers or more, and 
9-16, the rate of short after baking was made to 0%. 
[0085] 

[Effect of the Invention] 

According to this invention, it not only forms an end side configuration 
maintenance conductor pattern between the end margin side sides of the 
functional conductor pattern which carries out proximal as explained in 
full detail above, but Since the side side configuration maintenance 
conductor pattern is formed also between the side margin side sides 
where the functional conductor pattern which carries out proximal 
counters. Accumulation of the level difference by the thickness of the 
side margin side side can be controlled, and generating of the 
delamination in the side face by the side of the side margin of the 
calcinated ceramic layered product (for example, body of a capacitor) or 



a crack can be controlled sharply. 
[0086] 

Moreover, since a parent layered product is cut between two-article side 
configuration maintenance conductor patterns and between side side [ two 
articles ] configuration maintenance conductor patterns, it cannot 
expose to the end face of a laminate-molding object, but a side 
configuration maintenance conductor pattern edge and a side side 
configuration maintenance conductor pattern edge can form the high 
insulating margin section, and can raise the dependability of a ceramic 
layered product. 

[Brief Description of the Drawings] 

[Drawing 1] Process drawing for manufacturing the ceramic layered 
product of this invention is shown. 

[Drawing 2] It is the outline perspective view showing the condition of 
having formed the conductor pattern for capacity formation, and the 
configuration maintenance pattern on the ceramic green sheet. 
[Drawing 3] It is the outline sectional view of drawing 2 . 
[Drawing 4] It is the outline sectional view showing the condition of 
having adsorbed the ceramic green sheet with which the conductor pattern 
for capacity formation and the configuration maintenance pattern were 
formed with the adsorption head. 

[Drawing 5] It is the top view of the screen for printing used for the 
process of this invention. 

[Drawing 6] It is the mimetic diagram of the process which carries out 
the laminating of the ceramic green sheet using an adsorption head. 
[Drawing 7] It is the sectional view of a ceramic laminate-molding 
object. 

[Drawing 8] It is the sectional view showing the conventional stacked 
type ceramic condenser. 
[Description of Notations] 
1 . . . Ceramic green sheet 

3 . . . Conductor pattern for capacity formation 
3a . . . End margin side side 
3b . . . Side margin side side 

5 . . . End side configuration maintenance conductor pattern 
7 ... Side side configuration maintenance conductor pattern 
9 . . . Parent layered product 
41 . . . Laminate-molding object 
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« J% « ft A ^ - > ^ t . lu IE X > h" «y Jf^ « « 1% « ft A ^ - > liB &f lu IE 1^ h" IffJ Jf^ ffi « it 
«ftA'?->]IS*«fflfilEaSfi)i'if^ft<?)^iffllCBiHU*UJ;>IC«)B!fr^tl^C>;tW1t>;tI 
-d^$^y^aSft<^)^5£. 
[ IS 5K Jl 3 3 

fl-ftaSfttt> ■t27$v:7:7'iJ->~/-Kc9iH±IC^ft'^-XhtePS'JbT> ^«g*ft 30 

A ^ - > > 2 * Q X > h" ifly ff^ « <M ^ ft ^ - > /J 6^ 2 * <?) 1^ ^ h" f y ff^ « <M :^ « ft A ^ - 

> t iBi at ic ff^ 5)? r 1 1 >^ . JK 9 - y s x > k «y r# « « ^ « ft a - > >g. &f 

^ layff^tt^it^ftA ^ - > ;yf ^ +1 t! ^ $ y ? u - > - h ti*i5(«i t ? i^s 

>;tA«UTrFS^tl^C>;tWIS>;-rZ^5KJS2lEtK(?)t!^5y^aSft<Z)S5i. 
[ H >K jS 4 ] 

X > p lay r# # * ft A - > >(J / >^ 13: 1;^ ^ k lay « # « ft a - > q n ^ > +^ «g 

«ftA5'->(i))f^J;'>l t)fUC-i;tW^>;-rigt5KJS23^tt3lEtK<Z)Hl^$y 7«Sft 
C 8iS « JS 5 ] 

X > F W ff^ « * ft A 5' - > / >^ 1^ ^ K ffl ff^ ^ ft A ^ - > Q If ^ t -t 1 > 40 

««g^ftA'5'->«Z)lf^t-t2 •i:Ufe^$=IC> 1<ti / -t2^2t5i£tlC>;tW^ 
Vt3Bl5KJS27554<?)?-<7l)^tLt^ClSfK<9-t275y:7aift©Si5S. 
C siS 3K Jl 6 ] 

*g « ft A- - > , X > h" W ff^ « Jf * ft A '5' - > 1;^ ^ W ff^ # « ft A ■5' - > 

^ © TbT Pi > 2 ^ Q X > h" 11 ff^ tt J% ^ ft A '5' - > ^ (?) r^T Pi JI ^' IC 2 ^ (7) f ^ h" 11 ff^ 1* t# 

«ftA5'->^Q^Pi*»f> 6 0 u to i>x±-d' ^ J Y nmY t z m>Km z 5 Q 7 V I) 

^tl,*MCiE«!<9t!^^y ^aSft<?>i^5S. 
[ a JS 7 ] 

X > F 11 r# « « ^ ft A -5' - > ^ if h" 11 ff^ tt 1* ^ ^ ft A - > gi ^ U T 11 I C >i t 
^>:t?8l5KJS27556Q?-t7l)-^tlJHClE«:Q-t2^5yi7aift<i)^)i. 50 
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[ IS 5K Jl 8 ] 

JL y \' mr^ii-x i^n m w JK ^ - y Y V- 4 mr^-\tunm 'i^- jk ^ - y »mmt i^ii . mmmw 
A 5' - > t m H t.^ J; ? ic j« tt ic ff^ 5)c r +1 T 3v . flu IE X > \^ m\m ix n ^ W A ^9 - y Jk 
z/ / RttmBi^ 4 \' mm^t^n^W JK ^ - y Q - B»iJi} Xt)^ri-7 I) J z: Y t J 

[ 0 0 0 1 ] 

f J. JL - ^ . m M^Km h ^ y X s ms^^^v'pziyTyv-QckJi-c^^^v'pru- 10 
y y - h ikz^m^^mw JK ^ - y t)fns^ M it I -zWf^7 ^ v 9 mSJi^-Jkz^^QU 

[ 0 0 0 2] 

m \. m XL ^ ^ V 9 z\ y T y V- ts^ . i\\wn'^\t^^z/^-i-^i^B.»>!^m^xi-zi)i>. 

[ 0 0 0 3 ] 

Ei8crvtj;?c> mm.m'mmm.mK ^ - y b z <o -15 <o j.y Y - y y m'mb 2> 

r> ■ife:5o)x>H'Y-;/'>iiffl5 3(x^m^^i5itavt)T, t^-^D^T-^t^^^^SBCdJis 
HicSiiiU5ii)y$-mffl5 "1 utr^mt xi)s,nmxi^ ^ V 9 uyTy v-ifmv, ^-z ( 
^^J^cisr^ !lfffF5:ii^i#S?v. ) . 

[ 0 0 0 4 ] 

ffl*^*A^->Q)«UJllH<Z)-t2^$v5'!7'''J->>'-K|Dl±cZ)^«#'||<:S';. 7"^$;^ 

• ff05)c'ffl^*$;A^-><?)ff^^^tiTi)^i)a5^ (x> h" -Y -yy mmY^mmmnr^mt so 

[ 0 0 0 5 ] 

[ !tf 1^ 1 ] 

!|f^200 2-260949-^ ^zltfS 
[ 0 0 0 6 ] 

[fgBfltffif5^UJ;T>;-rZSiH] 

U*^U^S**f^« ±iE}faTil^1C^yTv^+l;feai-t2^$y:7ZI>T*>t--?tt. l^^h'Y- 
=y>SilC?yi)T^Sff^5Ji'ffl^ftA-5'->5 3<Z)lf?flCJ;ZS**«f^au> ^Sff^STffl^ft 40 

i7^"i;->;/-hlBi±QS«}yrii<«';> □>T">-!^**t:5 b <o^ 4 y -yy m<omm 
\2 ^ i) 1 T ^ ^ t - y 3 y 9 ^ V 9 % ^ V, t \.) Y \.) J f^mnif ^ ■:, . -t2^$ 
V 9 9' - y y - \~ (D m mm.-» ^ < ^ 1 \^ . T ^ ^ t - V ^ y 9 ^ V 9 

t [\Y f^mi3t^ ^ P^, 
[ 0 0 0 7 ] 

*fgBHB;« ^ ^ - y y m<o mm \2 ^ ^1 1 J* ^ ^ t - y B y 9 ^ V 9 <o 
wsy-?$= ? y 9 nmw!kz/^(o'^^t-^^t J -o Yt ^n^Y t , 

[ 0 0 0 8 ] 

[iiSitil;*tI;fe(y)(Z)^:g] 50 
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y y mm Jkij^n \^ t J - n Q V- 4 y - y y mm ^ t j ^^m-\t q mmm w -ty ^ i -z ^ 
J Y Y t \:: . m mm M ^ -fY L Y -7 mm t W JL y \^ Y - y y mmtif 

IC , mtZny h" Y - >/■ > IfliJ ffl ^ ^ |!i t ?y I ) T flu IE ?l S S ft C7) IS E IC S M U ^ I ) X > h" 

mwf\ti^n^w^M^tJYYt,c. mmmMmwQV-^ y - y y mm y m b m m ^ w 
Qmm Y (omc . lu ie if ^ h" y - >/" > ^l a ^ ^ ui t 1 1 t Su ie « s ft ft q ihu ic s m 
u I) -if Y h" wff^tt^MJi «ft t ff^^ b -z ^ J V Y -^n^Y t J . 

C 0 0 0 9 ] 10 

> K Y - yymim}^z/n\o\tJ -f^co-^ y( h" Y-;/">«yfflt*-r^}iff^ttQ)«^«ftA^ 
->t^Siim^rBirat3YUTg5yuTsi«ft^sfttrFsyr^i®^. i^sft^sftt 

Fff ^ ffi S Fff ^ ci) tD ft'Hi -? a 1 35 r&l IC W Bfr U T - ^ ^ ^ US ffl IC flu IE «g *g * ft A ^ - > Q X 

> Y - yymm»^s.{::mii!.t J ^M^MW--^ f¥^t J x^Y-^ ^mt ^ V on 

Sft <9 o T , 

milE«ftaiftCi)-t2^^yi7r';->5/-h^lC?yit?B!|B5t3^^^ftA^'->Q>itlRl 

t 3 X > Y - y y mmm\z . x > h" y - > lay a v f^ ^ ^ Pi t u t au ie ti) ir -n u 

t JA t ) ^ |5i t * r ^ (5 IS ¥ ft cz) 2 ^ Q X > h" Ifly ff^ <^ ^ ft A '5' - > ff^ r +1 T I ) ^ >i 20 
fl(ilEi2^5yC7!7"';->;/-h^C3VitIl^s5t?^«g*ft7^-$'->Q^|qltI 

h" Y-;/">«yia^c> ^t-^ h" Y->^>'iiJia>;Ff^^i!Ht?yi)TfluiE«)MT"i«j:'>i tJA 

u ^ i5i t * r z (5 ij ¥ Q 2 * Q if ^ h" ifly ff^ tt ^* }f ^ ft A- - > ff^ s)? ^ it , iL ^ > flu IE 

fi- ft ffl 1 ft . flu IE 2 #r Q X > K W ff^ # ^ ft A - > TbI flu IE 2 ^ <Z) If ^ h" Ifly ff^ tt 
^ « ft A -? - > ^ t . flu IE X > h" Ifly ff^ tt « ^ ^ ft A 'J' - > Iffi J!^ 5f flu IE If -f h" 11 ff^ ^ 
«ftA^->]liRt>f|uaESSJi)??^ft<?>^^iIcBMU5ii)J;?lctOir^tiIc'i:t!|^«'i:-r^ 

[0010] 

C(Z)J;?*t!^^y9aSftQi^)S-?tt> |i5^li^m!IAE«fty^-5'->o)X>[~"Y--7">1fly 

ia^icx>h"#jff0tt«if«ftA^'->t^^^-rzQ?/-«^^« BiB^t^^^^ftA-^-^ 30 

(Dn^tz^^ Y - y y mmm\z t ^ 4 \'m¥^-\t\^nmWK'?-yifw^mtxi-T\.]j^^ 
m s ^ 4 \^ Y - y y mm <D m di- \z ^ J (D w v\-^ ^ . ^mtxi)L<i^^vonm 
ft i m X ta: y T y ^ ^ W) (o 4 \' y - y y m (o mm '(z tri ^i j t ^ ^ t - v b y o ^ 
y 0 (o%^-txm^wv\-S' ^ J , 

[001 1 ] 

z: (D^yk-d'tt . «ft«lft#> 2*(Z)x>h"1flyff^tt#J%*ftA^'->^> Jj6<'2#r 

<z) If mim:\t^nmi$- JK ^ - y m-Z'Wm t ^ J ^ih . x > ii ff^ « # ^ « ft a ^ - > iffi 

< /i.&f-!f^h"ffiyp«^*j|«ftA^->JiffittSi5Kjf^ft<z)^^iiicBaiUT?y^-r< 

^i) Y - yy ^ . ^ ^ ^ v n S^Qmrn^tt ^ih j z: y ifi-? ^ j , *fg 

B^l IC ?y I ) T > X > K Y - =y' > Ifiy ffl Y > Sl3 « ffi *»f ff^ 5)? r I « ^ ft ft 0) Jffi ffi IC ff^ 5)? 40 

^ I ^«g^ft A 5' - > <i)ia > If K Y - =y" > iiffl >i > ^{-mmm^m^^ n,^i)msm 
^<i>mmmfcM^t ^im^m^A ^ - y comt 1)7 . 

[001 2 ] 

^fgB^lQ-d^^y^aiftQ^ara;. ■S-ft^llftra:^ -l:2^^y^7'i;->;/-ho) 

i ffl ± ic ^ ft - X h t By u T , ^ ft A - > . z ^ Q JL y mfuti^nm w JK ^ 

- y JkZ/ Z^Q 1)- 4 F Ifly ff^ « « « ft A - > t fa] Bf c ff^ JX' t 3 I < «g « ft A 

- > < X > h" #J « « ^ ft A 5- - > 6f If h" «y ?^ tt Jf « ft A- 5' - > Jf^ SX! ^ tl -d 

^$y^^"';->5/-ht«i$(^sr^i«^t:&«UT^^i^rti^c>;t!it^>jr^c 

[0018] 

uQj;?5it!^$y!7asftQ^)S-?tt> mm,m w R ^ - y <D Y \c . mmmmw 50 
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[00 1 43 

t^. m^m^ JK ^ - y j^z/Mnx^n K ^ - y ^M^t ^ V 0 T V - 

y y - \- -^^%LMms\^ -zMWmMWtM^L ^'<^\c . ^^^vor^j-yy-i-Q^m 

y - h t)! . mmm ^ K ^ - y Y M:\t JK ^ - y Y cr> m . 2 * <z) x > h" lay « ^ * ft a 
^ - y^. Jkzf zfko>D- ^ \' mmv^i^n'^^ R ^ - y Wi\2X') ^ii-mt^mww^m^ xi'i ^ 

[0015] 

m-mi^n R ^ - y vmm.mw K ^ - y Yn - <o%iw,^ m\.)-z Y 
n y> . mfi^m^ R ^ - y YM:iiX^^n R ^ - y Y (o^pmx^t ^ iffl-?fi?c>jt/f-?$=^y 
Y t . ^pwi^Q^pm\::j^')^m»m!ium.m[ci^7jf-z^pwif^Q^w.rti»^i^)tYb-7t 
. mmm'i^R^ - y Ym:\t^^nR^ - y YtiiM-\tYmm-^^^n[. )s,-\tt^-d'M,mmfcMmt 

J -O Y »~d' ^ J . 
[001 6 ] 

Z: <i>^if). «£3Rci)-t2^^yi7aSftQSi5iQJ;?C« m^m^ R ^ - y Y . -tl^^y^A 

^9 - y ^ ^ m-iXi^n R ^ - y Y I x'^s.-d'Ti^fUct <^ c^^t J mmmw R ^ - y Y 
^ ^ ^ V R ^ - y Y Q m r ^ iz: J m R ^ - y ± o) ^ ^ V 9 R 9 - y 0) m 20 
';±irtwsu-?^> m w ^ s w \z ^1 J mmm w R ^ - y Y ^ ^ ^ y OR^-yYo^m^f- 
(omnt^X 1 Y ^ . 

[0017] 

r >4 IC . * IS (Z) -d ^ ^ y 9 ffi ^ ft (Z) S )* . X > F ISU r# « t% « ft A - > iS. ^' / >^ 13: 

1^ ^ F #j p « ^ ft A 5' - > Q jf ra: . mmm w R ^ - y Q m ^) t m d z: y ^ nm. 

Yt J . 
[0018] 

* fg B^i (J , ff^ « # A 5' - > Q 15 ^ t a *g ^ ft A 5' - > '>! t If < ff^ 5)? f ^ C >; C J; '>! 
> «S^ltlcffit)IIt*^y h"QDA«ffltff^tt^*tlA-?->icQ^f}fMr-ttlc>;;t^-?'$=l 

z; Ytf^ y> . iaKco^jimi^mt ^t^V'&Kci) Y ^ n y>m^m» R ^ - y -tifM-SiX^n R ^ - y so 
•i^^DlDflc^□J±^tlIc^^^"=s<> ff^«^*t%A5'->o)?^> t I < ¥f^t R ^ - y ^ 
\z m K m )s, \z mmm » R ^ - y m j± 7 ^ J z: Y t)^ ^ s mmm 'i^ r ^ - y q °k m \ v 
\' \z :e m^QM^'<^^Mi^WVi7 K s t«^y \= o> "A ^\ a Si ^ q W r ^ - y i;)' ^ 

. ^^mmt ti J ^ ^ ^Mc t-T-m^^^ R ^ - y tjfm m )L t J Y t)! ^ < ^ 
. ^ V 9mswo>mm^M.'py 3 - h -^wxj z; Yt)fi^^ , 

[0019] 

t *fgBfl(i)t!^$y^aSft(i)i^att> X>t-"1flyff^:lt<*^«ftA5'->;5.C>f/>Jtt-!f 
'rh"«'JPtt<^}t«ftA^-><?)l?J/-t-ti . ^«g«ftA^-><?)/f?ftt2 "i^Uife-il^^lC 

, 1 < -t 1 / 1 2 ^ 2 t It JE ^ c t y t ^ . 

[0020] 40 

ti / ± z it-^ Q ^ y ^icMY 1 1 ^ Y \z ^ . M^t n R ^ - y q mm m Ji- iz 1 ^ 
^$y!7aift<9if?^i3rii^$=t'i&Mb> T'^^^-;/3>t^^icwsy-?^3. 

[0021] 

* fs B3 (?) -d ^ ^ y ^ ffli ft Q ^ 3* - +t « ft A 5' - > >; . iL y mM-\t i^n m ^ R 9 - 
y Jkz/v- 4 \' mw^-\t{^nm R ^ - y Y Q mm s mi le 2 * <?) x > h" ibu v^i^nmWR'?- 
ym<ommiL7j>\zmizi^<D^ 4 \^ mr^^-m {^n ^ 'i^ r ^ - y ^ <d mm-» . e 0 u m j-j^ ± 

if) ^ C ^ t W « V t z . 

[ 0 0 2 2 ] 

C cZ) J; ? IC +1 *g ^ ft A - > >i ff^ A - > (Z) ^ |5i , 2 ^ Q X > F IBU ff? # ^ ft 

A ^ - > ^ CP ^ Pi JI lU 2 * Q ^ F 11 ff^ tt ^ ft A ^ - > TbI Q TbI Pa 6 0 U m J-J^ ± 50 
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^ - y \-c miR m \2 K t) t)f m ^ -z t . mmm w a '9 - y y Mn:i^n jk ^ - y m . z^^m 
■\t JK ^ - y m ^ ^ ^ y 9 9' V - y y - h m o) % m -d> ^ J . 

C 0 0 2 3 ] 

t )z,. * fg B^i <z) t! ^ $ y !7 a 1ft c7) )£ (s . jLy \mMn:i^n^w K - y Y V- ^ I' mm 
■\ti^nmw A 9 - y [^^mb 1 1) J Y n'^^Y t J . cQj;?*-t2^^y 9 m M Q ^ 
n ^ ^ V 9 'p' V - y y - h m-d' ^ -0 -z . Wf-\t{^nA^-yYmmm^A^-yc 
J: ti J ^^tp s ay mrfiiXi^n^Ji$- A 9 - y Y V- ^ \' mmix^n^'i^ a ^ - y 

Y Q ttm m ^ -fY b -J 9\' m Y m t J z: Y \:: ') . z: Q^ms^ ^ ■/> b -7 MWm M q 10 
^ati-^ciffs-rzc>; (ffiiS) tff-d'^ . )tm {0 3^ ^1 J 9 ^ V 9 T ^ ^ ^ - y 3 y 

c 0 0 2 4 ] 

* > jLy 1= mm^x^n^w A ^ - y Y V- ^ mM:\ti^nm» A ^ - y »mmt ill s m 
i^m 'i^ A ^ - y M 'J m J: 7 c m ^ t 1 ^ ') - nu le x > f lau ff^ « « Jf ^ ft a 5' 
- y Jkz/ / Rts^mtiV- ^ \' mM-\-X^n^^ A 9 - y Q - S^lfiW ') Xt^^ti-z d J c ^t!tf^ 

> muxun A 9 - y Ym^m^ A ^ - y c J: M^t tij ^mit)f . msx^^n a 9 - y (on) 

X ^ Si-^ i\ b -7 Y mmt J Y \-C ^ . C<Z)W';5tif=ffl3t^UT#ft«^ft^o)^ 

at + ^icp^sric-i; (flftft) t)f-Z'^ . ^ ^1 J 9 ^ V 9 T ^ ^ t - y 3 y t 20 

c 0 0 2 5 ] 

Tyv-iz:^mti[ii, 

[0026] 

ai-d^^y9D>T'>1^t«^tZt!^^y!7 7'J->>/-h1tt. 01 (OL)Crvt 
J;?C, *-r. + -f';>'7-f;i./A2±IC-t2^$y5X^';tMflibT}f^5)c'r:|lI. 
[ 0 0 2 7 ] 

)iijic«Ei (.b)f^^^tJ^yc.■oo>i2^^v99^u-yy-h^o>-15i.m±(^^WK so 
-xhtep^ijUT< 02crvtj;?ic. ¥ffl^-?^ff^ttQ§iff^^ffl*ftA^-> (mm 
m»A9-y) s -^m'^mmt ^ Di^wmmb -zmmt J Y Y t \c s z: n ^ (^wmr^m 
m^W A 9 - y s^c. XI ^ qWMm^ mm» A 9 - y 3 "ii^^UTt^tt^^ttA-y-^ 

5, 7t»f^ft'^-7l-ICJ;';|nlitlCff^5)i'rtlZ. 
[ 0 0 2 8 ] 

EP . ^ 2 C /TV U J; ? IC . ^ y ^ v 9 9" - y V - h ^ (D - Id ^ M Wc . ^ ft - X 

t^PByuTff^5)c:7:h,;fe^gff^tt<i)^Sff^0c'ffl«ftA5'-> 3*>fm^^i5iL i t^yuTiSi^fi 

9iJUTP5)fr^lT3y';. C*l.^<9#«Jf?5)?ffl*ftA^->3l3:< >itlSl-r^->it<9X>h"Y 

-;/'>«yffl3oL>s&fStt(S]ti-?itQ)-!^'fFY-v>iiyffl3/)t*UTi)i. 1112-?^ 
< Wit^tj^mMmmm^A9-y3QnmtiiLyi^Y-yymmsa.mo)mmY. m 40 
tk 1 1 ^ mm^ m ^ » A 9 - y 5 <D n 1 1 V- ^ y - y y mm 2, b m^mmY ^-^ 
ULi Yb)5,t)f. ff>r b t ^-^mY t J fimtsi^i I) . 

[ 0 0 2 9 ] 

^UT. i^siti^Mff^55c'ffl*ftA-5'->3Q?^r&itix>t~"Y-;/">iflU723oL^ic. m 

X > F Y - =y > ffiU ffl 3 OL >^ F/T ^ Pel Pi L 2 t 3y U T 2 * (?) x > h" 11 ff^ « t# ^ ft A - > 5 

*f ff^ s)? r +i > mtktjmmm^mm^A^-y&Qn^tiv-^ \' y - y y mm & b 

> 1^ ^ Y - V > mm 8 fc Vm^^liHLs t^VUT2*Q-!^^ h" laUff^tt^M }f ^ft A 5' - 

> 1 »W^^7 Xl-Z I) J . 2 * Ci) X > P lay ff^ « # ^ ft A ^ - > 5 15 I? ¥ ^7 IC ff^ ^ r tl T 

3t 'J , X > h" Y - > ifly ffl 3 OL t a ij ¥ ft c ff^ St ^ > 2 * Q If h" ifly ff^ tt ^ ft A 

^ - > 7 a IS ¥ ft C ff? S)? ^ tl T 3t . if ^ Y - 2/' > Ifly 3 t ^ t la ¥ C ^ tl 50 
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T I) ^ . 
[ 0 0 3 0 ] 

2 * ci) X > I' mm :\x n m Ji$ JK ^ - y 5 QmmL ^ . z^f^v- -< immv^unm^ k ^ - 

y 1 o)mmL B is. t m w m M w w m t j q w m ^ t, ja < 7 ^ -id j 

e 

[ 0 0 3 1 ] 

-15 . ay I' MMUX^nrnW JK 9 - y b (D m r . m mfm mm W JK ^ - y CT) ji y Y - 

y y imm 3 a, Q 9 t Y ^ - Y t XI . v- y( mwi-xxunm ^ jk ^ - y 1 q ^ t ^ . m^m^ 
mmw K ^ - y o> ^ h" Y - yy mm 5 b o>^7 y^ - y 7 xi-z d . i^. x>h" mmv^ 
<MK*ffA^->5ci)firtt. m wM^ m m w K ^ - y Q JL y Y - y y mim s a. (D ^ t 10 
Y \si - Y -ttr . ^ mMUX n m w JK ^ - y 1 (D m t ta: . w mm ^ m ^ w k ^ - y q v- 
4 \^ Y - y y mm z h<o^7Yn-Y[j^<-zt^\.). 

[ 0 0 3 2] 

i-y \' Y - y y mm z a, Y i-y \' mmv^i^nn w K ^ - y b . v- ^ \' y - y y mm 2. b y 
y( F mm-at m 'i^ JK ^ - y 1 Y t3i s mmL ^ s l 3 1 3^ u t p ^ +l t 3y . mmL 

2 s Lstt6 0umJ'!^±-?iftIU"i:»fM*UU. U*T,C<J;';#*ff^S)ii'ffl*#A^->3'^> 

mmm^mm^ /K ^ - y s v?^tt^ttA^->5, 7 VQ«SjiiEiit'ittJiJf-??=i y y t 

M-\ti^n JK 9 - y 5 . 1 Y (D m ^ ^ ^ V 9 r V - y y - h- ^ m (D ^ m t m^m -d- ^ . zo 

, Lg, L3tt70~200unn,WC. 80~150unn*'fM*Ul). 
[ 0 0 3 3 ] 

t ± IE U J; ? IC. 2 ^ (?) X > F ISU ff^ # ^ ^ A - > 5 ^ . 2 * <Z) 1^ ^ h" IflU ff^ tt 

i^nmWK^-yi<z>mmL^. L5fiwm^j:.')tjA<m^tii-zi):it)f. z: xi ^ o)^ 
l5iL4^ LsicJvuTt. ^ ^ ^ V y y V - y =y - h ^ ^ o> ^ i& t C -d' ^ . -t2^$ 

!ttiu(S7 0~3 0 0um. r^ictt80~i b 0 a mtfmt b I) . 
[ 0 0 3 4 ] 

C<:i>J;?IC!e*ff0S)?ffl^**:A^->3"^^^tt'^*JfA*^->5« 7V<Z)^IC^I5hL2 . Lg 30 

t*u. 2*Qff^tt<^J#A'?->5. 7^c^i5iL4. L 5 t J t o) Q . JL y \' mm 
■\ti^nm'i^ JK ^ - y b Y V- 4 I' mmxx i^n m 'i^ K ^ - y 1 y »mm i -z mm 7 xi-z d )z. 
ih . mmrf^mmwjK^-yzmcs ^ (ommM^mmw jk ^ - y 2, (o m^i- c mm \^ 
^tmmfi^m(D^m^-!^tf<v,^jmiiX^^n/K^-yb. 1 tm^b ^y i -z t, . mm 
mm W A ^ - y s Y MUXi^n JK ^ - y b . 1 Y ^ Mm b )z, ^ ^ ^ V 9 T V - y y - h 
1 ^ a b -7 ^ y ^ y 9 m M t J m ^ c . m r xi ^ ^ ^ v c 7 v - y y - 

[ 0 0 3 5 ] 

1^ . JL y \' mm-\t ^^nm » ^ - y b Y V- 4 mmxx^^nm^ /k ^ - y 1 t^fmmt xit s 

^ S ff^ BJi' ffl ^ ft A ^ - > 3 t 15 H <J; ? C IC ff^ ^ ^ tl T ?y . X > IfliJ ff^ ^* * 40 

WJK^-ybJkz//>LtiiV-4\=mM-\x^nm'i^jK^-yi(i)-&it)'W')Xi[)^xi-zi)jm'^ 

[ 0 0 3 6 ] 

t )z. . m Z C m.t <k y C . ±iEQJ;?irff^^^il^#*ffmffl*ftA5'->33^d;C/'ff^tt 

UTt)3c^*»'"M*u<. ^<i)ffiM(Z)^se2tto. 5° -40° co mm-z> h I z: Y » w. 
i<?)ii$S[5a?stwftuu. ^ y ^ y 9 m M^Q Y u y mmn ^ 

. ^fi92tt1° - 20° . riiCI*. 2° -1 0° t»fJ;'>lM*UU. 

[ 0 0 3 7 ] 50 
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C 0 0 3 8 3 

^f^mc;> n ^ ^ V y m SWci>^mro J: ') Wf^t ti m^nx^^n JK ^ - y b . i (ow-di- 

^ - y b . 1 (D w^^ -t ^ . -^mw^mmm 'i^ )\ - y z <D ± z y \j p^y ^ \z . ti 

;^st^i41.05~1.2-?^7C>j;yfJ:';M*Ull. 10 
[ 0 0 3 9 ] 

CC-?. II14CmtJ;?IC. *fgBfl-?tt-t2^$y!7!7"'>l->;/-K1±t^)ff^tt<MJ#A-5'- 

>5. 1 <o^t^^mwfmmmw-K^ - y z <o'S\t <¥fmt J . -d^ 

$y^r 1 t«S■r^B^cffln^^^,^'t«^yh■ 20icp«^*:^a5'->5 
. 7Q?fts&tr-ttTDl«tic>i*>f-?$=, c<^);fe(y)'^6S^yh"2 0CJ;^S•^f^^)c'ffl« 

C 0 0 4 0 ] 

^*'>i, !S^•?^s)^ffl^^$;^^->8l3:'^Sl«^yh"2o<?)'!Si«ffl2 1 icSMb5Jt)j;?ca 

'<?'^¥^13fm ±t XlJ . 20 
[ 0 0 4 1 ] 

l^,*fgBH-?tt. 1. 05<-ti/t2<1. I Y t J ^ YDf^t \, < . Wf-HK^n R ^ - 
>5. 7>^^M?F^53cffl^ftA^->3>:<Z)^<Z)lf^**»f«*^>:^';. ffiSlSlCJyit^D^ 

[ 0 0 4 2] 

U C . El 5 C /Tv "T J; ? C . * ffl I ) I ^iJ ffi Z ^ U - > 3 1 >^ U T . ff^ ^* ^ 

^*A^->aP3 2. Q t - 7- - y T ^ ^mw^m mm W R ^ - y m b o) t -y - y t ^ t 

X^<Lkt<(>1t)fmi)y>n,'S, -:> t . ^ y + IC d; A - > fiP 8 5 30 

Q ^ - 7' z y 7 1 m-\ti^n R ^ - y m z s <9 ^ - 7- z > r j; t yjv r < ^^pmmx 'p u 

- > 8 1 it IC ffl U »i +1. ^ . 
[ 0 0 4 3 ] 

->3 Vtl^llltC^PfflUTt^ l?^<?)*5i^A^->t^^lUPfi)(;-?$=^. 
[ 0 0 4 4 ] 

C<?>J;?SepS'JfflX:7U->8 1 C?3rH-7[Bl-X7y->^C^-7-Z>7"<?)*55ia5'nt 
tff^SKtlCtt. ff^tt#Jt^ft:A"?->aP8 8CYZ^7t15SU;fettM-?Slff^fi)c'ffl^tt;A 

^ - y m 3 b X V ^ t 'a J z: Y ■7' ■T' ^ J . . ^mM^mm^R^-ymsbY 4o 

ff^tt^*J#^^*A'5'->a58 3 Y Q^Ctii. ^PfflBtC^^*A^-X l-;{;»fSMU«t)L/5/"X hfiP 
8 6 -OfM^ t^l I) J . 
[ 0 0 4 5 ] 

t )z,. X > h" IfliJ ff^ # }f * ft A '5' - > 5 >(J 5f if -< h" fiJ ff^ « ft A- - > 7 Q If ^ t . 

^Sff^5)t'ffl^ftA5'->3J;'>lt)f< U;fe*»f. X>F11ff^tt^*Jt«ftA^->53^tt-!f'r 

F iflyr^tt^*tf ^ft A ■$'->7(Z)urti*^-:5t/f< UTtj^u. 

[ 0 0 4 6 ] 

)X\Z . m ^ ( c ) IC /3 t J; ? C . ^ « ff^ ^ ^ ^ ft a ^ - > 3 ff^ « ^ a ^ - > 5 . 7 

» mm 7 ii ^ ^ ^ ^ V 9 7 'J - y y - \- i ti*l5^«^UTfl-ftaift9*»'"ff^^^+LZ. c 

<Z)«ftaift9-?t3;> -t2^$yC'7U->-y-l-1t/1-UT*itlqlUTff^^^tl?#*ff^^ 50 
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mm^it- K 9 - y 8 (Day h" Y-v>#Jffl3oLi*> r iii Mm r u J , 

[ 0 0 4 7 ] 

#A^->3. 5. 1 tff Wf^ r ti ^ ^ ^ y c T V - y y - h ^ t . ^ ^ yf^ y 7- (i m m -tt 

[ 0 0 4 8 ] 

su> a^DA«\yK zoQt^fflzi Y z z ±mYi^mmtJ . ^ut. c^n^ 10 
<?)i#st35*';isu^sfe-r^c>iicd;oT« ^w.o) \i ^ ^ v 0 t v - y v - \' 1 t«lb< 

[ 0 0 4 9 ] 

7#ff^5x;rtL;fe-t2^^y9 9"u->;/-K 1 -tnmtj^^. ^ y 0 t - y y - \~ 
1 ;t;^'^^^Lt^}fUTt)^ + -r ';>'7-f;i./*2tfcijgi-r^fed;)c^ ^mw^mm'^w r ^ - 
y 2> Jkz/w^UK'^n'^^ R 9 - y b . 7^Byt'^gl3i^yh" ^ocq&^^tt^tc?)-?;?)^. 

[ 0 0 5 0 ] 

ffilft9*»'"^lfM)I®J^b-rZ>USt-?';!)0l^n^*lfettlS-^> ■S-^*aift9tADJ±U**»>"i4. 20 
[ 0 0 5 1 ] 

^(fi . *fgBfl-?tt. ±ieo)j;?c. ^-r u ;i'A2ttijatu;fe-t2^^y^^" ';->;/ 

-l-1tffll)^J.y.?hlC. ^ftA5'->35yJ;&i'ff^tt^*^A'?->5, 7tff^Sc:U;fe-l:2^$ 
y7rU->V-l-1t + ->'i;77-f;i./^<?)ltU;feffi«-?. + -«'U77-f>'U^.2IlItff±W 
IC*ZJ;?ICUTft^U. C«Z)+-c'J;p7-f;i./x2ttiJ8t-rilSt!l*'>liIU 

[ 0 0 5 2] 

m ^ id) > idL ' ) ic vTv -r J; ? ic > t: <9 © ft a s 9 t > 2 ^ x > h" #J 30 

nm\$-R9-ybm. z^qv- 4 \' mm^ i^n m ^ r 9 - y 1 m m m 15 \^ c rn co w m 

+l-?tD»lrUT. ^2^^y!7ai^Pft4ltff^5)c'-rZ. C<^)-t2^^y9ffi^5)tff^ft4lC 
P3a3ICff^SKr^lfe#ftff^S)c;ffl*ftA5'->3<9)B|)aCtt. -t2^$y!7rU->>^-|- 

i}yf3t«rtizc>jcj;'>ips)i;^tifet-'fh"Y-;/">i ooL?yj:&fx>h"Y-v>i ot 

*f ff^S)? ^ +1, T I) I . 
[ 0 0 5 3 ] 

t -d ^ ^ y ^ « s 0? ff^ ft 4 1 ici* . El 7 ( OL ) ( i ) cw^t j^y \-c . f^^t J mmc 
mmmmmmJi$- R i - y 3<?)x> h" y - yymm s ocit)t^:s.(om}iitj y y t {c. mmr^ 
mmm^R9-yz<ommi^±[o. x > h" «y ff^ ^ ft a ^ - > 5 , 1^ ^ h" «y ff^ # 

«ftA-5'->7t»fas5^tlTt)?. 40 
[ 0 0 5 4 ] 

cQti^^y^^ais^^^fttm^Q^aaT, a)g^#-?3tes)c' u t -12 ^ ^ y ^ a 
sft^ft (assft) ^fff^Eic'r+i,^ 7 K \z . z; o> ^ ^ ^ V 'p n s w ^ Pf- Q) m mm 

mm t J -O Y C J: ^ =7 ^ V ^aSft5)-'l5y-f^iaS-t2=7$y i7D>T">-!^t»fff^B)?r 

tl ^ . 

[ 0 0 5 5 ] 

*fgBH<?)-t2^$y^aiftQS5t-?ra:. ^^^v'P'/V-yy-h- ^\3^^^'J77^)lU 

2tffiUT=y-l-^ff^)Stffil)Tfit3tl?c CQ-t2^5y5'7'';->;/-K 1 (DWh-lt . 
i\\Ws X^W\tY \.\ y ^^mt)^ V, ^ 5unni-I^T« Wc. 1~4um-?if)ZC>;}!^!'M*UU. 
[ 0 0 5 6 ] 50 
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[ 0 0 5 7 ] 
[ 0 0 5 8 ] 

ffij . 7" ^ c ;p ffiJ # <z) :^ a c d; By u T ^ S ff^ ffl * ft A ^ - > 3 3V J; ff^ # ^ a ^ 

m 7 □ - Jl' Q )I ^ it:2!l *^ 14 * I * «g )S f J . C <Z) # « ^ fj C 5it U T Rl )S 'It 0) X ^ -d 10 
C 0 0 5 9 ] 

fix f J 1 7i u T *U # . c Q c v c J; ^ ft - X h c ^ !7 y h □ c y -it t ^ 

5^ 1 -^r^mt 1 )Lif)Q . ^ft'^-Zhci)iteS>JUTH:> ■t^:^^^ritSO. 0 1 S" ^ C3Tf 
'•t^^ft'^-xh<?>iteStni > ■tt^l»^3i)g;yf1 oos~ ^ c^^itifiie^ft'^-zhQ 

5. z: Y ^ < i^fi^ 1^ \^ ± 7 It J z: Y tj^- -z> . mmMmmrn^ JK ^ - y & m\zm 20 

^^|5iL2, L 3 t 3V t) T aiS S lUff^tt^^tf A 'J' - > 5 > 1 M ^ 'T' ^ J Y I) 7 M ^ 1!)^ K 
, *ft'\-XI-<9teSW'tt>;UT, ±lE■tt^^Br3SJt<^)eHCSyl)T> rii / Hattl 0~ 
5 0<5»icHlCi?)lC>:*>fM*UU. 
[ 0 0 6 0 ] 

t )z,. ^ m.i& \ - X h \Z ^ ^ ^ I ± m ^ ^ Y b 1 . TJ^fflfiO. 0 5 — 0. 5umci) 

m^miSL^it)fmi) ^ ill , m^mYbifSi. ni. co. cut>f^';^ :^B<?))S^5a)Stf 

[ 0 0 6 1 ] 

^ft'^-XKICI*^ B1?^«^>^UT« ^IS*fr*;Jl?hlC> «ftA*^->8> 5> 7<?)M 30 

iKS'tttW^Ife(y)IC«ffl^^2^5y^*&*t)I6U-7fflUlC>;#«-*U <> ^Mff^^ffl 
^ft A '?->3QJ^-«ffl^fi<Z)ff^ ¥3ttttlRl±r-tt^fed;)IC, -tZ^^y^l&^Q 

ifflSttO. 15~0. 3amt>fM*UHc 
[ 0 0 6 2] 

■^UT. cQj;75^ft'x-x h--^mi)-zMmtiijmmM^m^WK^-yso)m3^ti. 
. zi y y CO . a-lsll'tt^b^upi^^^^ZumJ-XT. ittci3:iumJit.T-?i?)^c^ 

[ 0 0 6 3 ] 

i^, ti^^y ^^"U->y- h co^m ±rommM^mm^ /K ^ - y Jkz/mSiX^n JK ^ - y 
^mm» JK ^ - y Jkz/m-\t^n JK ^ - y -^m^t J x^-^m') mt ^ y ms»(o^ 

[ 0 0 6 4 ] 

±iE?F^M-?t3;, a^-l:2^^y7D>7">-!^IC^l)Tg)ilBflU;fe#'. *%Bfltt. i^^^ 

y 9 9" u - y y - \- mc^mm -f^ J ^ smm^^ . » smj±m7 9 f i jl - ^9 . 
m M m mm h ^ y X m c I) -7 t m iz: m I) J Y V ^ J , 

[ 0 0 6 5 ] 

mm mi 

-d^^ y !7a«ft<9-^-?i^^an^^$ y 9 n y T y ^ MKT CO y \z: ^ L )t , 

[ 0 0 6 6 ] 50 
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^^^v'P'T^J-yV-hf^. Bolt i O3 ^*C)Siiii!iMfJt)S^U;fe-l27^y^75)E'«^>J 

K -< y Y Y m m Y fjf Q W] ^ )R ^ \^ -7 ^ y ^ y 'P X y mm b ^ 1^ C X^U + Y 

[ 0 0 6 7 3 

?IC)I^UTil^U;t. ^ft'\-ZK©iffi)I'^UT(S, ■t^:^B!^^SO. 0 1S" ^ 

csvit^^ft'x-xi-'^testni > -t^:^Br?iS#1 oos" ^ c3vtt^«^*'^-7.K0) 

C 0 0 6 8 ] 

. nKti)z,^y^y'P7''j-yy-hcr)^m±\Cs ^nmQ:^-7'zy7'o)mtiJ^ 10 
50mmftc!)6nsijfflX5'U->tffii)T> ±iEU;fe^l*:'\-zi-tepffyu. m z \z:m.t J: 
y ^ . ^¥^^t(o^mMmmm^i$- K ^ - y Ymnx^n K ^ - y \u . tt^T-tt;^ 

. (0 Y ^ s ^mrf^m^WK^-yo)m3i'^j:zjfm-\x^^nK^-y(Dm^t3:. ^ ^ co m 

lU P S)? b . 
C 0 0 6 9 ] 

m^i^ JK ^ - y Y m-\xi^n K ^ - y Y o)mmL z . l ^ is^iku ± ^ ^ \-c t m y i )l . 

. mat J mmMmmm» K ^ - y V- ^ h" y - y y mmmcomm . x > k y - yymim 20 

ral Q TbI Pi t [D] - TbI lii L 1 >; u > TbI isi l 1 t 8 0 0 u m ^ u ;fe . 

C 0 0 7 0 ] 

1^ . jL y \^ mM-\t ^ K ^ - y Y . y( \^ miM-\-x i^n m » jk ^ - y (d m t3i ^ - m 3i- 

ti >;U;fe. #Mff^?3c'ffi^fty';-5'->Qlf^-t2 . \C MUX i^n JK ^ - y cr, m ± ^ 

5^}fM[^*Hffl?-S+ (U-i^-^ffl:s+) tfflUTsffiU;^. -t, . ±z t3i^JK^-yo)M. 

xm}i-<DY-o (j r^c. z^o) ny \^ mm-ax^^n^^ /K ^ - y (D^mL n « 2* 

[ 0 0 7 1 ] 

t5^£icri^UT< s 0 0 Mm M I . 7 ^ \:: ^ Q) ±T c . WMM^mmw A 9 - y ^ .kz^ 
M-\t n JK 9 - y tp 7 -z I) ^ I) ^ y ^ y 0 T V - y y - h ^ ^ oi^^Bb . m ^ 
isig<i)iiDj±7-uzt^7t)> -a-fta^^^tf^^ufe. 

C 0 0 7 2 ] 
C 0 0 7 3 ] 

)it!ic> ^ (omwmMWti^m ^ oo°c. j±;^40MPoL-?!i52isig<?)aS7-uztfit)« 

C 0 0 7 4 ] 

)xc . z ^ o) iL y \' mM-\t i^n m » JK 9 - y m . ikz/ z^o) v- 4 mwf-\tunm^ jk 9 - 
> ^ t . Y 4 y y r ^ 'a I) J- ■\t c w m b . m 1 c m t y ^ ^ y ^ y 9 m S W^w^ » 

IC B M U T U . 
[ 0 0 7 5 ] 

CQ^2^^y7aift^JF^fttflftA^5!5Jl^. JX^S/^^SHS^, 1 Z b 0 'C'd' 

z^m:^^b . r^iu.m^Q^m^Hft^c-z9oo°c-?4iit^<i)S^^b5!{iJit^7u-t2 5o 
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[ 0 0 7 6 ] 

Jt&fic, z: XI y> JK ^ - y mm ^ ^ V c T V - y y - h <D ^ m to t J Q n m 

[ 0 0 7 7 ] 

(^pmm 1^ Y m si&ci) ^ ^ M^mm^jK ^ - y cr> -it ^ y - y y mmm q ^ ik^^ it 
m^-z'^mmtm'^b)s.. c<z):»^« m i- 5S « . ^pwii^cm-^mmn-^ mu-z . 
m M'i^ttm Mw-^ turn [. )z,mm cmm ^t^mmmmm^ A ^ - y ^ I) -7 . ctitu^ 10 

Y - > 11 ffl TbI Q 8g St $ t > m <^ (Z) 1^ ^ h" Y - 5/" > IfliJ ffl ^ Si Si 1?^ U T 5K d/) 

o 

C 0 0 7 8 ] 

)X IC , M^Jt Q ai-d^^y ^□>7">-!^3 0 OffllC^UT. ^ Q tmM JkZ/ miM ^ ^ ^ 

|n]|5J<9Si;^ IC ^ U T , 3 0 0 t:<Z)¥El«C 1 *>^5f « U TK^ffi^^StS^lt liS u t 
[ 0 0 7 9 ] 

t ^ . (D m M ^ ^ ^ y 9 n y T y V- ^ a 0 0 m I) 1 . 5/3-1-* (*e^am> 20 

1 0^ Q»S^) tif-lffiU^. 5/3-h*C-^l)Ttt, iij^m^^^i^ (1 5 0°C> ^^^^ 

J±Q)ZfS<?)mst^P;ti], lOOOiit^JS^S)i^inuTtimtfio;fe. :o ^ o> f^mt 
^1 ic IE IK U ;fe . 
[ 0 0 8 0 ] 

[* 1 ] 
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C 0 0 8 Z ] 

[ 0 0 8 3 3 

fty^-$'-><9$ff^t»< u> ^m''^^ ^ZAMmmmumi^G)!^^ ^ t - y 3 y ^wxz 

i/teJttl. 0 1~2-i:U;fepC5WNo. 2~6« 8~16-?tt«W^«j*gSC«l^<9T' 

^^^-;/3>t3%J-il.TC-?$=;fe. 10 
[ 0 0 8 4 ] 

-ti / teJttl. 05~1. 2>JU> ^Mff^SJi'ffl^#A5'->>;ff^tt^MJ#A-$'- 

><?)^|!hL2> La tecum ;}i±vufe^^No. 8~5> ^ Q-S'\3^ . '^m^Q y 

[ 0 0 8 5 ] 

[ fg Bfl Q) jgj a ] 

^cx> mm-i;K^nm*^ K ^ - y ^lamt j (odi-^ ^r. mnt jm^m<$-/K ^ - y co 
n(^t z V- ^ 1= Y -yymmmc tv- ^ w ff^ « # ^ # a - > *f ff^ ^ r +l t u i (y) 
> y( \^ Y - y° y mm Q m 3i~ ^ J m ^ (D m m v]-^ ^ . 7 n ^ n ^ ^ v 9 m M 'if- 20 
(mxt3:ziyTyv-^W) q 4 \' y - y y m mm \:: ^ ^1 J t ^ ^ ^ - y 3 y 9 ^ v 

[ 0 0 8 6 ] 

t 9\^mMW-tp . z ^ Q JL y \' i^n ^ ^ JK 9 - y m . J^z^ z^q it 4 mM-\x 
i^nmw K ^ - y m-Z'iTjmt ^ J . x > h- lay « « ft ^ ft a - > > JkLd)- 4 mi 
MUK^nmw A 9 - y mf3i^smMWQ)iimmcm}ii.[. 1 Si ^ r . mt^t&o>^\,) y - yym 

CEiz] ^ V 9 T V - y y - h ±\c^mrf^m^w JK ^ - y . msx^n a ^ - y -^r^ 30 
[EI8] m z (Dmmm mm-d' h J . 

y y - \- t^M\ V ■T'^&.M \y ^nxnt ^^tusLmmm^H'^ J , 
[^6] -t27^y 9 7■';->;/-ht°A«^y KtffliiTas-r2is<z)«^ii-?if)^. 

[El?] Hl^^yC?^!^)?^^*^!)!^^!-?;?)^. 

[08] «£3R<Z)3eS-t2^^yC7D>7=">-!^tyTv-rBrliEl-?^?. 

[??^©3ii^] 
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7 • • 
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